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DIGITAL CAMERA, METHOD FOR SENDING IMAGE DATA AND 
SYSTEM FOR TRANSMITTING AND RECEIVING IMAGE DATA 



BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to a digital camera which is 
capable of sending the image data to equipment connected to a local 
area network (LAN). The present invention further relates to a 
method for sending the image data of the digital camera and a system 
10 for sending and receiving the image data of the digital camera. 
Description of the Prior Art 

There has been frequently utilized a method for sending image 
data of a digital camera. Conventionally, when the image data 
imaged by the digital camera are sent to a terminal equipment (a 
15 equipment and an information terminal equipment) such as a 
computer or the like, which is connected to a LAN, a processing for 
sending is carried out through a user by specifying the terminal device 
of a destination after the image data are once loaded into a terminal 
equipment (a terminal equipment different form the terminal 
20 equipment of a destination) such as a hard disk or the like. 

A communication method described in, for example, Japanese 
Paten Laid-Open 2000-339248 has been known as a method for 
sending data directly from a pervasive computing device such as a 
digital camera or the like. 
25 However, the above-mentioned method for sending the image 

data by specifying the terminal equipment of the destination after the 
image data are once loaded into the terminal equipment, which is 
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different from the terminal equipment of the destination, has problems 
in which many times and troublesomeness take in sending the image 
data because the image data has to be loaded into the terminal 
equipment which is not the terminal equipment of the destination, and 
5 the user has to input a host name and an IP address to specify the 
destination. 

The communication method as described in Japanese Patent 
Laid-Open 2000-339248 does not clearly mention about sending image 
data of a digital camera. Furthermore, the method does not mention 
10 about means for specifying a destination when the image data are sent 
selectively to the other pervasive computing device, so that the 
above-mentioned problem is not solved. 

SUMMARY OF THE INVENTION 
15 It is, therefore, an object of the present invention is to exclude 

an existence of equipment which is not a destination when image data 
are sent to equipment which is connected to LAN, and to provide a 
digital camera, which is capable of reducing a task of specifying the 
destination by a user. It is also the object of the present invention to 
20 provide a method for sending image data of the digital camera and a 
system for sending and receiving the image data 

In order to achieve the above-mentioned object, according to a 
first aspect of the present invention, a digital camera has a device for 
storing image data, a communication device connected to a local area 
25 network to conduct a data communication, and a control device to 
control the storing device and the communication device. The control 
device sends request data with a broad cast to the local area network by 
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the communication device, and when data for responding to the request 
data are received from a equipment which is connected to the local area 
network, the control device detects an IP address of the equipment in 
which the response data are sent, and sends the image data which is 
5 stored in the storing device to the equipment which includes the 
detected IP address. 

In the one embodiment of the present invention, the digital 
camera further includes a display device to display a list of the IP 
address detected by the control device or a list of the equipment which 
10 includes the IP address, and a selection device to select the IP address 
or the equipment displayed on the list. The control device sends the 
image data stored in the storing device to the equipment which 
includes the IP address selected by the selection device or the 
equipment which is selected by the selection device. 
15 Moreover, if the IP address detected within a predetermined 

time after the request data are sent is one, the control device 
automatically sends the image data stored in the storing device to the 
equipment which includes the IP address. 

In the other embodiment of the present invention, the 
20 above-mentioned digital camera further includes a device for 
instructing a transmission to instruct the control device for sending 
the image data stored in the storing device, and a device for storing an 
address to store a destination when image data stored in the storing 
device are sent. When the control device receives the instruction of 
25 sending from the instructing device with a condition in which the 
destination is stored in the address storing device, the control device 
sends the image data stored in the storing device to the destination 
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stored in the address storing device. 

In the other embodiment of the present invention, the 
above-mentioned digital camera further includes a device for 
instructing a transmission to instruct the control device for sending 
5 the image data stored in the storing device. The control device 
sequentially makes the list by repeatedly conducting processing for 
detecting the IP address, and when the control device receives the 
instruction of sending from the instructing device, displays a latest list, 
which is made at this point, on the display device. 

10 According to the other aspect of the present invention, in a 

method for sending image data of a digital camera, the digital camera 
includes a device for storing image data, a communication device 
connected to a local area network to conduct a data communication, 
and a control device to control the storing device and the 

15 communication device. In this method, the digital camera sends the 
image data stored in the storing device through the local area network. 
In this method, the control device includes a request step for sending 
request data with a broad cast to the local area network by the 
communication device, a response step for detecting an IP address of a 

20 device in which a response data are sent when the response data with 
respect to the request data are received from the equipment connected 
to the local area network, and a transmission step for sending the 
image data stored in the storing device to the equipment which 
includes the detected IP address. 

25 According to the other aspect of the present invention, a system 

for sending and receiving image data includes a digital camera and 
terminal equipment. The digital camera has a device for storing 
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image data, a communication device connected to a local area network 
to conduct a data communication, and a camera control device to 
detect an IP address of a destination from request data which are 
received through the local area network by the communication device, 
5 and to send response data which include an IP address of own to the IP 
address of the detected destination, and when data for requiring an 
image data transmission are received from the destination replied 
with respect to the response data, the camera control device sends the 
image data stored in the storing device to the destination in 

10 accordance with the data for requiring the image data transmission. 
The terminal equipment has a terminal communication device 
connected to the local area network to conduct a data transmission, 
and a terminal control device to send the request data with a broad 
cast to the local area network by the terminal communication device, 

15 and to detect the IP address of the digital camera by the response data 
when the response data with respect to the request data are received, 
and to send data for requiring an image data transmission to the 
detected IP address, and to obtain the image data from the digital 
camera replied in accordance with the data for requiring the image 

20 data transmission. 

In one embodiment of this system for sending and receiving 
image data, the terminal equipment includes a display device for a 
terminal equipment to display a list of the IP address of the digital 
camera detected by the terminal control device or a list of the digital 

25 camera which includes the IP address and a selection device for a 
terminal equipment to select the IP address or the digital camera 
displayed on the list, and the terminal control device sends the data 
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for requiring the image data transmission to the digital camera which 
includes the IP address selected by the selection device for the 
terminal equipment or to the digital camera selected by the selection 
device for the terminal equipment. 

In the other embodiment, in accordance with the response data 
replied within a predetermined time, when the terminal control device 
judges that the digital camera which is connected to the local area 
network is one, the terminal control device sends automatically the 
data for requiring the image data transmission to the digital camera. 

In the other embodiment, the terminal equipment includes a 
device for sending an instruction to a terminal equipment to instruct 
the terminal control device for sending the data for requiring the 
image data transmission, and a device for storing a destination to 
store the destination when the data for requiring the image data 
15 transmission are sent, and when the terminal control device receives 
the instruction of sending from the device for sending the instruction 
to the terminal equipment with a condition in which the destination is 
stored in the device for storing the destination, sends the data for 
requiring the image data transmission to the destination stored in the 
20 device for storing the destination. 

Moreover, in the system for sending and receiving image data, 
further includes a device for sending an instruction to a terminal to 
instruct the terminal control device for sending the data for requiring 
the image data transmission. The terminal control device 
25 sequentially makes the list by repeatedly conducting a processing for 
detecting the IP address, and when the instruction of sending is 
received from the device for sending the instruction to the terminal 
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equipment, displays a latest list which is displayed at this point on the 
display device for the terminal equipment. 

According to the other aspect of the present invention, a system 
for sending and receiving image data includes a digital camera and 
terminal equipment. The digital camera has a device for storing 
image data, a communication device connected to a local area network 
to conduct an image communication, and a camera control device to 
send information data including an IP address of own with a broad 
cast through the local area network by the communication device. 
The terminal equipment has a terminal communication device 
connected to the local area network to conduct a data communication, 
and a terminal control device to send the information data through the 
local area network by the terminal communication device, and to 
detect the IP address of the digital camera by the information data, 
and to make a list of the IP address, or a list of the digital camera 
which has the IP address, and to send data for requiring an image 
data transmission to any of the IP addresses of the digital cameras in 
the list, and to obtain the image data from the digital camera replied 
in accordance with the data for requiring the image data transmission. 

In the system for sending and receiving image data, the camera 
control device sends data for informing of a completion through the 
local area network before a power is turned off or before the data 
communication is disconnected by the communication device, and 
when the terminal control device receives the data for informing the 
completion through the terminal communication device, deletes a 
digital camera in which the said data for informing the completion are 
received from the list. 



Moreover, in the system for sending and receiving image data, 
the terminal equipment includes a display device for a terminal 
equipment to display the list of the IP address of the digital camera 
detected by the terminal control device or the list of the digital camera 
which includes the IP address, and a selection device for a terminal 
equipment to select the IP address or the digital camera displayed on 
the list, and the terminal control device sends the data for requiring 
the image data transmission to the digital camera which includes the 
IP address selected by the selection device for the terminal equipment 
or the digital camera selected by the selection device for the terminal 
equipment. 

In the system for sending and receiving the image data, when 
the terminal control device judges that one digital camera which 
includes the IP address of the digital camera or the IP address is 
included in the list, the terminal control device automatically sends 
the data for requiring the image data transmission to the digital 
camera. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG.l is a block diagram showing a digital camera of the present 
invention. 

FIG.2 is a schematic diagram showing an arrangement of a 
system for sending and receiving image data of the present invention. 

FIG.3 is a first flow chart showing a processing of a control 
section in the digital camera of the present invention 

FIG. 4 is a second flow chart showing a processing of a control 
section in the digital camera of the present invention. 
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FIG. 5 is a third flow chart showing a processing of a control 
section in the digital camera of the present invention. 

FIG.6 is a fourth flow chart showing a processing of a control 
section in the digital camera of the present invention. 
5 FIG.7 is a block diagram showing an arrangement of terminal 

equipment used in a system for sending and receiving image data of the 
present invention. 

FIG. 8 is a first flow chart showing a processing of a control 
section in terminal equipment. 
10 FIG.9 is a second flow chart showing a processing of a control 

section in terminal equipment. 

FIG. 10 is a third flow chart showing a processing of a control 
section in terminal equipment. 

FIG. 11 is a fourth flow chart showing a processing of a control 
15 section in terminal equipment. 

FIG, 12 is a first flow chart showing a processing of waiting for 
information data in terminal equipment. 

FIG. 13 is a first flow chart showing a processing for an operation 
judgment of an operation section in terminal equipment. 
20 FIG. 14 is a second flow chart showing a processing of waiting for 

information data in terminal equipment. 

FIG. 15 is a second flow chart showing a processing for an 
operation judgment of an operation section in terminal equipment. 

25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will be 
described below referring to the accompanying drawings. 
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FIG.l is a block diagram showing a digital camera of the present 
invention. The digital camera includes a control section 10 which has 
a CPU101, an imaging section 11 which conducts imaging, an external 
memory device 12 which stores image data, a display section 13 which 
displays an image before imaging by the imaging section 11 or an 
image after imaging by the imaging section 11 (imaged image) or 
varied information or the like, an operation section 14 in which varied 
setting-up, inputting or the like is conducted by a user, and a 
communicating device 15 which conducts a communication with the 
other device connected to a local area network (LAN). 

In the control section 10, the CPU10 is connected to a ROM 102, 
a RAM 103, and an I/O port 104 by a bass line 105. The ROM 102 
and the ROM 103 store data or the like, which are required for a 
programming processing for controlling. The CPU 101 carries out 
varied processing of the digital camera 1 based on the programming 
processing for controlling. 

The imaging section 11 includes a CCD sensor, which has a 
photodiode and a CCD, and an AID conductor. The image data (digital 
data) obtained by the imaging of the imaging section 11 are stored in 
the external memory device 12. A drive is used as the external 
memory device 12, which conducts reading and writing with respect to 
an external memory for example a flush memory or the like. 

The display section 13 is disposed in a back side or the like of a 
body of a digital camera (not shown). In this embodiment a liquid 
crystal monitor is used as the display section 13. The operation 
section 14 is also disposed in the body of the digital camera as a 
console or the like; however, for instance when a liquid crystal screen 
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of a touch-screen type is used for the display section 13, this liquid 
crystal screen is used as the operation section 14. A communication 
device 15 has a jack for a cable for example, 100BASE-T, to connect the 
digital camera 1 with the following network. 

FIG.2 shows a system for sending and receiving image data 
according to the present invention, and the digital camera 1 is 
connected to the network (local area network: LAN). In this network 
20, the digital camera 1 is connected to this network 20 as needed, and 
terminal equipment 2 (2i-2 n ) such as a computer, a PDA or the like is 
also connected thereto. Terminal equipment which includes a server 
function is also able to be used as the terminal equipment 2. 

FIG.7 is a block diagram showing an arrangement of the 
terminal equipment 2. It has the same arrangement as the digital 
camera shown in FIG.l. The terminal equipment 2 includes a control 
section 30, which has a CPU301, a memory section 31, which stores 
varied data such as image data or the like, a display section 32, which 
displays the image data or the like stored in the memory section 31, an 
operation section 33 in which varied operations for setting-up, 
inputting or the like are conducted by a user, and a communication 
device 34, which conducts a communication with the other device 
connected to the network (LAN) 20. 

In the control section 30, the CPU 301 is connected to a ROM 
302, a RAM 303, and an I/P port 304 by a bass line 305. The ROM 302 
and RAM 303 store data or the like which are required for a 
programming processing for controlling, and the CPU 301 conducts 
varied processing in the terminal equipment 2 based on the 
programming for controlling. 
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When the terminal equipment 2 is a computer, the operation 
section 33 is a mouse, a keyboard or the like, and when the terminal 
equipment 2 is a PDA, the operation section 33 is an operation bottom 
which is disposed in a body of the PDA. When the terminal equipment 
2 is the computer, the display section 32 is a liquid crystal display, a 
CRT display or the like. When the terminal equipment 2 is the PDA, 
the display section 32 is a liquid crystal monitor which is disposed in 
the body of the PDA. A touch panel or the like is also used as the 
operation section 33. The communication device 34 includes a jack for 
a cable for example, 100BASE-T, to connect the terminal equipment 2 
with the network (LAN) 20. 

In the following, a method for transmitting image data, which 

» 

are imaged by the digital camera 1 and are stored in the external 
memory device 12, and image data, which are stored in the terminal 
equipment 2i, to the terminal equipment 22-2 n , which is connected to 
the network 20 will be explained by the following three systems. (1) A 
system for sending and receiving image data being conducted in such a 
manner that the digital camera 1 finds the terminal equipment 2, which 
receives the transmission of the image data, and sends the image data. 
(2) A system for sending and receiving image data being conducted in 
such a manner that the terminal equipment 2i finds the digital camera 
1 or the other terminal equipment 22-2 n to require the transmission of 
the image data, and the image data is sent to the terminal equipment 
2i. (3) A system for sending and receiving image data being conducted 
in such a manner that the digital camera 1 informs a condition, which 
is capable of transmitting the image data, to the terminal equipment 
22-2 n , and the terminal equipment 2i, which receives the information 
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from the digital camera 1, receives the image data from this digital 
camera 1. 

(1) The transmission by the system for sending and receiving 
the image data in which the digital camera finds the terminal 
5 equipment 2 and transmits the image data. 

In the following, a method in which the digital camera 1 finds 
the terminal equipment 2 and transmits the image data will be 
explained referring to the flow charts shown in FIGS. 3 to 6. As shown 
in FIG. 3, the operation section 14 of the digital camera 1 is operated by 

10 a user for sending the image data to the terminal equipment 2, which is 
connected to the network 20. When a signal for requiring an image 
transmission is sent to the control section 10 from the operation section 
14 (step SI), the control section 10 sends request data (packet for 
requesting) by a broad cast in order to detect the terminal equipment 2 

15 which is connected to the network (LAN) 20 and is capable of sending 
and receiving data (step S2). The control section 10 in particular 
sends the request data as a format of TCP or IP packet to the terminal 
equipment 2i-2 n which is connected to the network 20 by the broad cast 
through the communication device 15. Thereafter, the control section 

20 10 times a period after the request data are sent, and waits for response 
data which are a response signal with respect to the request data 
replied from the terminal equipment 2i-2 n until a predetermined time is 
passed (step S3). 

The terminal equipment 2i-2 n , which is connected to the network 

25 20 consistently receives data sent by the broad cast, and is adopted to 
conduct a program which informs an IP address of own terminal 
equipment to the terminal equipment in which the data are sent by the 
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broad cast. The terminal equipment 2 in which the request data by 
the broad cast are received sends the response data, which are the IP 
address of own terminal equipment or the like, as a format of TCP or IP 
packet to the digital camera 1. 
5 After the control section is in the condition, which waits for 

receiving the response data, when the control section 10 receives the 
response data (when the control section receives the response) through 
the communication device 15 before the predetermined time is passed 
(In case of YES in step S3), the control section 10 adds the terminal 

10 equipment 2 in which the response data are received into a list of the 
responded terminal equipment, and stores information such as the IP 
address of the terminal equipment 2 or the like into RAM 103 (step S8). 
After that, the control section 10 again waits for receiving the response 
data from the other terminal equipment 2 (step S3). 

15 When the response data are not received from the terminal 

equipment 2 (in case of NO in step S3), the control section 10 judges 
whether or not the predetermined time is passed (time out of waiting 
for the response) after the request data are sent (step S4). When the 
predetermined time is not passed (in case of NO in step S4), the control 

20 section 10 again waits for receiving the response data (step S3), and 
when the predetermined time is passed, the control section 10 displays 
the list of the terminal (terminal list) stored in the RAM 103 on the 
display section 13 (step S5). 

The control section 10 judges whether or not any one of terminal 

25 equipment 2 from the list of the terminal equipment displayed on the 
display section 13 is selected by the operation section 14 (step S6). 
When the terminal equipment 2 is selected, the control section 10 reads 
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out the image data, which are imaged by the imaging section 11, from 
the external memory device 12, and sends the image data to the IP 
address of the selected terminal equipment 2 (step S7). The decision of 
the operation section 14 is made by a method for selecting the terminal 
equipment 2 conducted by moving a selection cursor. Furthermore 
when the touch-screen type is used in the display section, the decision 
is made by a method for selecting conducted by directly touching the 
screen. 

According to the above-mentioned processing, the respective IP 
address and the host name of the terminal equipment 2, which is 
connected to the network 20 are not necessary to be directly inputted 
from the operation section 14 of the digital camera 1, and the image 
data are easily and promptly sent to the other terminal equipment 
which is connected to the network 20. 

As shown in FIG.4, according to the processing shown in FIG.3, 
the control section 10 waits for the response data during the 
predetermined time, and when the time of waiting for the response data 
is passed (in case of YES in step S4), the control section 10 confirms the 
list of the terminal equipment (terminal equipment list) sorted in the 
ROM 103 (step S4A). When the only one terminal equipment 2 is 
stored in the list (in case of YES in step S4A), the processing for 
displaying the list of the terminal equipment (terminal equipment list) 
in the display section 13 (step S5) and the processing to judge whether 
or not any one of terminal equipment 2 displayed on the list of the 
terminal equipment is selected (step S6) are skipped, so that the control 
section 10 is adopted to send the image data automatically to the IP 
address of the terminal equipment, which is stored in the list of the 
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terminal equipment (step S7). When the only one terminal equipment 
2 is included in the list, the terminal equipment 2 can be specified 
without selecting the terminal equipment 2 by the operation section 14, 
so that the processing for displaying the list of the terminal equipment 
on the display section 13 (step S5) and the processing for selecting the 
terminal equipment 2 (step S6) are able to be skipped. By skipping 
these processing (steps S5 and S6), the processing for sending the image 
data can be conducted promptly as well as the processing conducted by 
the operation section 14 can be simplified, so that the complicated 
operation can be reduced. 

When the image data are already sent to any of terminal 
equipment 2 from the digital camera and, when the IP address or the 
like of the terminal equipment 2 in which the previous image data are 
sent is stored in the ROM 103, the terminal equipment 2, which is 
capable of receiving the image data, is able to be specified without 
confirming the terminal equipment 2, which is capable of receiving the 
image data found by sending the request data. Furthermore, the 
terminal equipment 2 in which the previous image data are sent, has a 
high possibility to be selected once again by the operation section 14 as 
the terminal 2 in which the image data are sent. Consequently, the 
processing for displaying the list of the terminal equipment (terminal 
equipment list) on the display section 13 (step S5) and the processing 
for selecting the terminal equipment 2 (step S6) are skipped so as to 
conduct the processing for sending the image data automatically to the 
terminal equipment 2 in which the previous image data are sent. 

FIG.5 is the flow chart showing the above-mentioned processing. 
When the control section 10 receives the signal for requiring the image 
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transmission by the operation of the operation section 14 (step SI), the 
control section 10 finds whether or not the terminal equipment 2 in 
which the image data are already sent is stored in the RAM 103 (step 
S1A). 

When the processing for sending the image data is not carried 
out yet, or when the terminal equipment 2 in which the previous image 
data are sent is not stored in the RAM 103 (in case of NO in step S1A), 
the processing is carried out in accordance with the following steps. 
The request data (the request packet) are sent to the network 20 by the 
broad cast (step S2), and the processing for receiving the response data 
is carried out until the time for receiving the response is over (steps S3 
and S4), then the process for storing the list of the image receivable 
terminal equipment 2 in to the RAM 103 is carried out (step S8). After 
the time of waiting for the response is over (in case of YES in step S4), 
the control section 10 displays the list of the image data receivable 
terminal equipment 2 on the display section 13 (step S5). The image 
data are sent to the terminal equipment 2 selected by the operation 
section 14 as well as the information about the terminal equipment 2 in 
which the image data are sent is stored in the RAM 103 (step S7). 

When the terminal equipment 2 in which the previous image 
data are sent is stored in the RAM 103 (in case of YES in step S1A), the 
request data are sent to the terminal equipment 2, which is stored in 
the RAM 103. When the control section 10 sends the request data to 
the terminal equipment 2, the IP address of the terminal equipment 2 
which is the destination of the terminal equipment 2 is able to be 
specified, so that the request data are sent to the terminal equipment 2 
by directly designating the IP address without using the broad cast. 
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When the response data are replied from the terminal 
equipment 2 of the destination (in case of YES in step S9), it is judged 
that the terminal equipment 2 is capable of receiving the image data 
through the network 20 (the terminal equipment 2 is under the 
5 operation). In accordance with the judgment, the image data are sent 
to the terminal equipment 2, and the information (IP address or the 
like) of the terminal equipment in which the image data are sent is 
stored in the RAM 103 as the terminal equipment information of the 
terminal equipment in which the previous image data are sent (step 
10 S7A). 

When the response data are not replied from the terminal 
equipment of the destination (in case of NO in step S9), it is judged that 
the terminal equipment 2 in which the image data are sent in past 
times is not capable of receiving the image data (the terminal 

15 equipment 2 is not under the operation). In accordance with the 
judgment, the processing for sending the request data by the broad cast 
(step S2) is carried out and then the processing (the processing after 
step S3) is conducted. 

In accordance with the above-mentioned processing, it is judged 

20 that the terminal equipment in which the previous image data are sent 
is still capable of receiving the image data. When the terminal 
equipment is in the image data receivable condition, the processing for 
displaying the list of the terminal equipment (terminal equipment list) 
on the display section 13 (step S5) and the processing for selecting the 

25 terminal equipment 2 are skipped so as to send the image data 
automatically to the terminal equipment 2 in which the previous image 
data are sent. In accordance with the judgment, the processing for 
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sending the image data is able to be conducted promptly as well as the 
processing conducted by the operation section 14 is simplified, so that 
the complicated operation is able to be reduced. 

As shown in FIG. 6, following processing may be conducted. The 
following processing is conducted before the control section 10 sends the 
request data by the broad cast after the signal for requiring the image 
transmission is received by the operation of the operation section 14. 
The processing for receiving the response data is carried out until the 
time of waiting for the response is over (steps S3 and S4). The list of 
the image data receivable terminal equipment 2 is stored in the RAM 
103 (step S8). 

By storing the list into the RAM 103 before receiving the 
signal for requiring the image transmission, when the control section 10 
receives the signal for requiring the image transmission by the 
operation of the operation section 14 (in case of YES in step SI), the 
control section 10 can display the list stored in the ROM 103 
immediately (step S5). In accordance with the processing, the time of 
the processing for sending the request data or the like by the broad cast 
can be reduced and the terminal equipment 2 is selected quickly from 
the list of the terminal equipment displayed on the display section 13 
(step S6), so that the image data are able to be sent promptly (step S7). 

(2) A transmission by the system for sending and receiving the 
image data being conducted in such a manner that the terminal 
equipment 2i finds the digital camera or the other terminal equipment 
22-2 n , which is connected to the network 20, to require the transmission 
of the image data. 

In below, a case that the terminal equipment 2i finds the digital 
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camera 1 or the other terminal equipment 22-2 n to require the sending 
of the image data will be explained with referring to the flow charts 
shown in FIGS. 8 to 11. As shown in FIG.8, the operation section 33 of 
the terminal equipment 2i is operated by a user in order to send the 
5 image data to the digital camera 1 or the terminal equipment 22-2 n , 
which is connected to the network 20. When the signal for requiring 
the image transmission is transmitted to the control section 30 from the 
operation section 33 (step Sll), the control section 30 sends the request 
data (packet for the request) in order to detect the digital camera 1 and 

10 the terminal equipment 22-2 n which are capable of sending and 
receiving data connected to the network (LAN) 20 (step S12). The 
control section 30, in particular, sends the request data as the format of 
TCP and IP packet by the broad cast through the communication device 
34 to the digital camera 1 and the terminal equipment 22-2 n , which are 

15 connected to the network 20. Thereafter, the control section 30 times a 
period after sending the request data, and waits for the response data, 
which is also the response signal to the request data, to be responded 
from the digital camera 1 and the terminal equipment 22-2 n until the 
predefined time is passed (step S13). 

20 The digital camera 1 and the terminal equipment 22-2 n , which 

are connected to the network 20, constantly receive data sent by the 
broad cast as mentioned above, and are adopted to conduct a program 
which informs the IP address of own terminal equipment to the device 
in which the data are sent by the broad cast. The digital camera 1 and 

25 the terminal equipment 22-2 n in which the request data are received 
send the response data, which are also the data of own IP address or 
the like, as the TCP and IP packet to the terminal equipment 2i in 
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accordance with this processing of the program. 

After the control section is in the condition, which waits for 
receiving the response data, when the control section 30 receives the 
response data through the communication device 34 (when the control 
5 section receives the response) before the predetermined time is over (in 
case of YES in step S13), the control section adds the terminal 
equipment 22-2 n and digital camera 1 in which the response data are 
sent, into the list of the responded device, and then stores the 
information of the IP address or the like into the RAM 303 (step S18). 
10 After that the control section 30 again waits for the response data from 
the other terminal equipment 22-2 n and the digital camera 1 (step S13). 

When the response data are not received from the terminal 
equipment 2 2 -2 n and the digital camera 1 (in case of NO in step S13), 
the control section 30 judges whether or not the predetermined time is 
15 passed (timeout of waiting for the response) after the request data are 
sent (step S14). When the predetermined time is not passed (in case of 
NO in step S13), the control section 30 again waits for receiving the 
response data (step S13). When the predetermined time is passed, the 
list (the list of the responded device) which is stored in the RAM 303 is 
20 displayed on the display section 32 (step S15). 

The control section 30 judges whether or not any one of 
equipment in the list of the equipment displayed on the display section 
32 is selected by the operation section 33 (step S16). When the 
equipment is selected, the control section 30 sends the data for 
25 requiring the image data transmission are sent to the IP address of the 
selected equipment, and the image data, which are replied in 
accordance with these data for requiring the image data transmission 
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are received (step S17). The decision by the operation section 33 is 
made by a method for selecting the equipment conducted by moving a 
selection cursor. Furthermore when the touch-screen type is used in 
the display section 32, the decision is made by a method for selecting 
the equipment conducted by directly touching the screen. 

In the system for sending and receiving the image data 
according to the present invention, by carrying out the above-mentioned 
processing, each of the IP address or the host name of the digital 
camera 1 and the terminal equipment 22-2 n is not necessary to be 
inputted directly from the operation section 33. Consequently, by 
selecting the specific device from the list of the device displayed on the 
display section 32, the image data can be received easily and swiftly 
from the other terminal equipment 22-2 n and the digital camera 1, 
which are connected to the network 20. 

As the flow chart shown in FIG.9, according to the processing 
shown in FIG.8, the control section 30 waits for the response data 
during the predetermined time. When the time of waiting for the 
response is over, the control section 30 confirms the list of the device 
stored in the ROM 303 (step S14A). When the only one terminal 
equipment 22-2 n or the only one digital camera 1 is included in the list 
(in case of YES in step S14), the processing for displaying the list of the 
device on the display section 32 (step S15) and the processing to judge 
whether or not any one of the devices in the list of the device displayed 
on the display section 32 is selected (step S16) are skipped. Therefore 
the control section 30 can be adopted to receive the image data by 
sending the data for requiring the image data transmission 
automatically to the IP address of the device, which is stored in the list 
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of the responded device (step S17). When the only one equipment 
sends the response, the destination of the data for requiring the image 
data transmission is specified without conducting the selection of the 
equipment by the operation section 33, so that the processing for 
displaying the list of the responded equipment on the display section 32 
(step S15) and the processing for selecting the equipment (step S16) are 
not required to be carried out. By skipping these two processing (steps 
S15 and S16), the processing for receiving the image data can be 
conducted promptly as well as the processing by the operation section 
33 can be simplified, so that the complicated operation can be reduced. 

When the image data are already received by the terminal 
equipment 2i from any of the digital camera 1 or the terminal 
equipment 2 2 -2 n , and the IP address or the like of the digital camera or 
the terminal equipment in which the previous image data are received 
is stored in the RAM 303, the digital camera 1 or the terminal 
equipment 2 2 -2 n which is capable of receiving the image data can be 
specified without confirming the digital camera 1 or the terminal 
equipment 2 2 -2 n , which is capable of sending the image data, found by 
sending the request data by the broad cast again. Furthermore, the 
digital camera 1 or the terminal equipment 2 2 -2 n in which the previous 
image data are received has the high possibility to be selected again by 
the operation section 33 as the device for receiving the image data. 
Consequently, the processing for displaying the list of the equipment on 
the display section 32 (step S15) and the processing for selecting the 
equipment (step S16) are able to be skipped so as to conduct the 
processing for sending the data for requiring the image data 
transmission automatically to the IP address in which the previous 
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image data are received. 

FIG. 10 is the flow chart showing the above-mentioned 
processing. When the control section 30 receives the signal for 
requiring the image transmission by the operation of the operation 

5 section 33 (step Sll), the control section 30 finds the device in which 
the previous image data are already received in the RAM 303 (step 
SUA). When the processing for receiving the image data is not 
conducted yet, or the equipment in which the previous image data are 
sent is not stored in the RAM 303 (in case of NO in step SUA), the 

10 request data (the request packet) are sent to the network 20 by the 
broad cast (step S12). Thereby the control section 30 waits for 
receiving the response data until the time of waiting for the response is 
over (steps S13 and S14), and conducts the processing for storing the 
list of the terminal equipment 22-2 n or the digital camera 1, which is 

15 capable of receiving the image data, in the RAM 303 (step S18). After 
the time of waiting for the response is over (in case of YES in step S14), 
the control section 30 displays the list of the image data receivable 
equipment on the display section 32 (step S15). The control section 30 
sends the data for requiring the image data transmission to the 

20 equipment selected by the operation section 33 as well as the control 
section 30 stores the information about the equipment in which the 
image data are replied in accordance with the data for requiring the 
image data transmission in the RAM 303 (step S17). 

When the terminal equipment 22-2 n or the digital camera 1 in 

25 which the previous image data are received is stored in the RAM 303 (in 
case of YES in step SUA), the control section 30 sends the request data 
to the equipment, which is stored in the RAM303. When the control 
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section 30 sends the request data to the equipment, the IP address of 
the equipment, which is the destination of the equipment, can be 
specified so that the IP address is directly designated without using the 
broad cast so as to send the request data. 

When the response data are sent from the designation of the 
equipment (in case of YES in step S19), it is judged that the terminal 
equipment 2 can send the data for requiring the image data 
transmission through the network 20 (the device is on), and the 
terminal equipment 2 sends the data for requiring the image data 
transmission to the responded equipment. The information (IP 
address or the like) of the equipment in which the data are sent is 
stored in the RAM 303 as the information of the equipment in which the 
previous data for requiring the image data transmission are sent (step 
S17A). 

When the reply of the response data is not replied from the 
equipment of the destination (in case of NO in step S19), it is judged 
that the equipment in which the image data are received in past times 
is not in the condition which is capable of receiving the data for 
requiring the image data transmission (the device is not on), so that the 
processing for sending the request data by the broad cast is carried out 
(step S12) and then the processing (the processing after step S3) is 
conducted. 

In accordance with the above-mentioned processing, it is judged 
that the equipment in which the previous image data are sent is still 
capable of sending the image data. When the device is able to send the 
image data, the processing for displaying the list of the device (the list 
of the responded device) on the display section 32 (step S15) and the 
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processing for selecting the equipment (step S16) are skipped so as to 
send the data for requiring the image data transmission automatically 
to the equipment in which the previous image data are received. In 
accordance with the judgment, the processing for sending and receiving 
5 the image data is able to be carried out promptly as well as the 
processing by the operation section 33 is simplified so that the 
complicated operation is able to be reduced. 

As shown in FIG. 11, following processing may be conducted. 
The following processing is conducted before the control section 30 

10 sends the request data by the broad cast after the signal for requiring 
the image transmission is received by the operation of the operation 
section 33. The control section 30 sends the request data by the broad 
cast in advance before receiving the signal for requiring the image 
transmission (step S12). The processing for receiving the response 

15 data is carried out until the time of waiting for the response is over 
(steps S13 and S14). The list of the image data receivable equipment 
is able to be stored in the RAM 303 (step S18). 

By storing the list in the RAM 303 before receiving the signal for 
requiring the image transmission, when the control section 30 receives 

20 the signal for requiring the image transmission by the operation of the 
operation section 33 (in case of YES in step Sll), the list which is stored 
in the RAM 303 is able to be displayed on the display section 32 
immediately (step S15). Consequently, the time of the processing for 
sending the request data or the like by the broad cast can be reduced, 

25 then the terminal equipment can be selected (step S16) quickly from the 
list of the terminal equipment, which is displayed on the display section 
32 (step S16) and image data are able to be received promptly (step 
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S17). 

(3) The transmission of the system for sending and receiving the 
image data being conducted in such a manner that the digital camera 1 
informs a condition, which is capable of transmitting the image data, to 
5 the other terminal equipment 22-2 n , and the terminal equipment 2i, 
which receives the information from the digital camera 1, receives the 
image data from this digital camera 1. 

In the following, the method in which the digital camera 1 
transmits the image data to the terminal equipment 2 will be explained 

10 referring to the flow charts shown in FIGS. 12 to 15. When the digital 
camera 1 is connected to the network 20 in order to send the image data 
to the terminal equipment 2 which is connected to the network 20, or 
when the signal for requiring the image transmission is transmitted 
from the operation section 14 to the control section 10 by the user's 

15 operation of the operation section 14 of the digital camera 1 which is 
connected to the network 20, the control section 10 sends the 
information data (the packet for information) to the terminal equipment 
2, which is connected to the network 20, by the broad cast. In 
particular, the control section 10 sends the information data which are 

20 the IP address or the like of own as the format of TCP or IP, to the 
terminal equipment 2i-2 n or the other digital camera through the 
communication device 13 by the broad cast. 

As showing in FIG. 12, the control section 30 of the terminal 
equipment 2i, which is connected to the network 20, constantly judges 

25 whether or not the information data are received through the network 
20 (step S21). When the information data are received, the control 
section 30 of the terminal equipment 2i detects the IP address of the 
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digital camera 1 from the information data, and stores the information 
of the IP address or the like in the RAM 303 as the list of the digital 
camera (digital camera list) in which the information data are received 
(step S22). Thereafter, the control section 30 repeatedly judges 
5 whether or not the information data from the other digital camera are 
received (step S21). 

In addition to the processing to wait for the information data 
shown in FIG. 12, as showing in FIG. 13, the control section 30 
constantly judges whether or not the operation section 33 is operated by 

10 the user (step S31). When the operation section 33 is operated by the 
user, the control section 30 reads out the list of the digital camera, 
which is stored in the RAM 303, and displays the list on the display 
section 32 (step S32). 

After that, the control section 30 judges whether or not any one 

15 of equipment in the list of the digital camera, which is displayed on the 
display section 32, is selected by the operation section 33 (step S33). 
When the equipment is selected, the data for requiring the image data 
transmission are sent to the IP address of the selected equipment, and 
the control section 30 receives the image data replied in accordance 

20 with this data for requiring the image data transmission (step S34). 
As the above-mentioned, the decision by the operation section 33 is 
made by the method for selecting conducted by moving the selection 
cursor in accordance with the operation section 33. Furthermore, 
when the touch-screen panel is used as the display section 32, the 

25 decision is made by the method for selecting conducted by directly 
touching the screen. 

In the system for sending and receiving image data of the 
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present invention, by conducting these processing, the IP address or the 
host name of the digital camera which is connected to the network 20 is 
not necessary to be directly inputted from the operation section 33. 
The image data are received easily and promptly from the digital 
camera, which is connected to the network 20 by the selecting the 
specific digital camera from the list of the digital camera displayed on 
the display section 32. Especially the terminal equipment 2i, as the 
case of (2) the transmission by the system for sending and receiving the 
image data being conducted in such a manner that the terminal 
equipment 2i finds the digital camera 1 or the other terminal 
equipment 22-2 n , which is connected to the network 20, to require the 
transmission of the image data, the list of the digital camera is formed 
only by the information data without conducting the processing such as 
the sending the request data and receiving the replay of the response 
data with respect to the sending of the request data. The data for 
requiring the image data transmission are sent based on the list of the 
digital camera, so as to receive the image data of the digital camera 1. 
Therefore, the image data can be received promptly. 

In the processing to wait for the information data shown in 
FIG. 12, the control section 30 constantly observes the connection 
condition of the digital camera 1 in which the information data are 
received. When the power of the digital camera 1 in which the 
information data are received is turned off, or when the connection to 
the network 20 is disconnected, the digital camera 1 can be deleted 
from the list of the digital camera. As shown in FIG. 14, the connection 
condition of the digital camera can be informed to the terminal 
equipment 2i by sending the data for informing of the completion of the 
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communication to the terminal equipment 2i. As the above-mentioned, 
the control section 30 judges whether or not the data for informing the 
completion are received from the digital camera (step S23). When the 
control section receives the data for informing the completion, the 
5 control section deletes the name or the IP address of the digital camera, 
which is disconnected, from the list of the digital camera (step S24) so 
as to display the latest list of the digital camera on the display section 
32 constantly. 

As shown in FIG. 15, when the operation section 33 is judged to 

10 be operated by the judgement whether or not the operation section 33 
shown in FIG. 13 is operated (step S31), it is judged whether or not the 
only one digital camera is stored as the list of the digital camera stored 
in the RAM 303 (step S31A). When it is judged that the only one 
digital camera is stored in the RAM 303, the processing for displaying 

15 the list on the display section 32 by reading out the list of the digital 
camera stored in the RAM 303 (step S32) and the processing to judge 
whether or not any one of equipment is selected by the operation 
section 33 from the list of the digital camera displayed on the display 
section 32 are skipped. Thereby the processing for receiving the image 

20 data, which is conducted by sending the data for requiring the image 
data transmission to the IP address of the only one digital camera is 
conducted (step S34). When several equipment is stored, it is the only 
case that the processing for displaying the list of the digital camera on 
the display section (step S32) and the processing to judge whether or 

25 not the digital camera is selected by the operation section 33 (step S33) 
are able to be carried out. By conducting these processing, when the 
only one digital camera is existed in the list, the image data are able to 
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received without conducting the processing for selecting the digital 
camera by the operation section. Therefore, the processing for 
receiving the image data is carried out promptly and more simply. 

According to the above-mentioned digital camera and the system 
and the method for sending and receiving the image data, a control 
device and a terminal control device send the request data by the broad 
cast to the local area network by a communication device and a 
terminal communication device. When the control device and a 
terminal control device receive the response data with respect to the 
request data from the equipment which is connected to the local area 
network, the control section detects the IP address of the equipment in 
which the response data are sent. Therefore, the IP address of the 
equipment which may be the destination is automatically obtained by 
the control device and the terminal equipment, and the task for 
specifying the destination conducted by the user is reduced. The 
control device sends the image data directly to the equipment, which 
includes the detected IP address, and the camera control device sends 
the image data directly to the terminal equipment. Thereby, when 
sending the image data, the equipment, which is not the destination of 
the equipment, is not necessary to be existed. 

The user is able to send the data by selecting the destination 
from the list or by sending automatically, so that the above-mentioned 
task for specifying the destination is further reduced. 

The list of the equipment is made in advance by the control 
device or the terminal control device, so that the processing for sending 
is conducted promptly. 
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